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Indian Standard 

SPECIFICATION FOR 
METHYL PARATHION, TECHNICAL 



(First Revision ) 



0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 25 August 1980, after the draft finalized by the 
Pest Control Sectional Committee had been approved by the Agricultural 
and Food Products Division Council and the Chemical Division Council. 

0.2 M ethyl parathion, technical is used in the preparation of formulations 
required for the control of agricultural insect pests. 

0.3 This standard was first published in 1963. In this revision limits for 
moisture content and acidity have been revised. Opportunity has been 
taken to give the requirements of relative density at 27°/27°C besides 
aligning other requirements as stipulated by Central Insecticides Board 
(CIB). 

0.4 M ethyl parathion is the accepted common name by the I nternational 
Organization for Standardization for O 0-dimethyl 0-( pnitrophenyl ) 
phosphorothioate ( also known as dimethyl 4-nitrophenyl phosphoro- 
thionate ). The empirical and structural formulae and the molecular 
mass of the methyl parathion are as indicated below: 

Empirical Formula Structural Formula Molecular Mass 

CsHioOoNPS 263-2 1 




CH J° f 

0.5 I n the preparation of this standard due consideration has been given 
to the provisions of the Insecticides Act, 1968 and the Rules framed 
thereunder. H owever, this standard is subject to the restrictions imposed 
under these, wherever applicable. 
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0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places 
retained in the rounded off value should be the same as that of the 
specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of 
sampling and tests for methyl parathion, technical. 

2. REQUIREMENTS 

2.1 Description — The material shall be in the form of a clear liquid 
and having a tendency to crystallize at lower temperatures. It should 
be free from extraneous matter and added modifying agents. 

22 The material shall also comply with the requirements specified in 
Table 1. 

TABLE 1 REQUIREMENTS FOR METHYL PARATHION, TECHNICAL 



Sl Characteristic 
No. 


Requirement 


Method of Te 

A, 


st, Ref to 


Appendix of 
this Stand- 
ard 


CI No. of 

IS :6940- 

1973* 


(1) (2) 


(3) 


(4) 


(5) 


i) 00-dimethyl 0-( ^-nitrophenyl ) 
phosphorothioate ( methyl 
parathion ) content, percent 
by mass, Min 


920 


A 




ii) Moisture content, percent by 
mass, Max 


0*3 




4 


rii) Material insoluble in acetone, 
percent by mass, Max 


0*1 


— 


9 


iv) Acidity ( as H t S0 4 ), percent 
by mass, Max 


03 


— 


11.3 


v) Relative density at 27*/27°C, 
Min 


1-340 


*~* 


5 


^Methods of tests for pesticides and their formulationa, 















*Rules for rounding off numerical values ( revised)* 



IS F2570 «- 1980 

3. PACKING AND MARKING 

3.1 Packing — The material shall be packed according to the require- 
ments given in IS : 8190 ( Part II )-1980*. 

3.2 M arking — The containers shall bear legibly and indelibly the follow- 
ing information in addition to any other information as required under 
the Insecticides Act and Rules: 

a) Name of the material; 

b) Name of the manufacturer; 

c) Date of manufacture; 

d) Batch number; 

'ej M ethyl parathion content, percent ( m/m ) ; 

f) Net volume of contents; and 

g) The minimum cautionary notice as worded in the Insecticides 
Act and Rules. 

3.2.1 In addition to the above, the containers shall also be marked 
with the symbol for * Danger of Poisoning * as specified in IS :1260 
(Parti )-1973t 

32.2 The containers may also be marked with the ISI Certification 
Mark. 

Note —The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for conformity 
to that standard as a further safeguard. Details of conditionr, under which a licence 
for the use of the ISI Certification Mark may be granted to manufacturers or 
processors, may be obtained from the Indian Standards Institution. 

4. SAMPLING 

4.1 Representative samples of the material shall be drawn as prescribed 
in * Indian Standard methods for sampling of pesticides and their for- 
mulations * ( under preparation ). 

Note -Till such time the standard under preparation is published the samples 
shall be drawn as agreed to between the concerned parties. 

5. TESTS 

5.1 Tests shall be carried out by the methods referred to in col 4 and 5 
of Table 1. 



^Requirements for packing of pesticides: Part II Liquid pesticides ( first r$vision) . 
fPictorial marking of handling and labelling of goods: Part I Dangerous goods 
( first rwision ) . 



IS * 2570 - 1980 

5.2 Quality of Reagents — Unless specified othei wise, pure chemicals 
and distilled water ( see IS : 1070-1977* ) shall be employed in tests. 

Note— 'Pure chemicals' shall mean chemicals that do not contain impurities 
which affect the results of analysis. 



APPENDIX A 
[ Table 1, Item (i) ] 

DETERMINATION OF 00-DIMETHYL 0-( p-NlTRO PHENYL ) 

PHOSPHOROTHIO ATE ( METHYL PARATHION ) 

CONTENT 

A-l. METHOD 

A-I.l Methyl parathion is separated from pnitrophenol, the most likely 
impurity, by mild alkaline extraction of an ether solution. The methyl 
parathion in the ether layer is reduced by zinc and an acetic acid- 
hydrochloric acid mixture, and the amino groups formed are titrated 
with the standard sodium nitrite solution. 

A-2. REAGENTS 

Ad.l Sodium Carbonate Solution — one percent ( m/v ). 

A-2. 2 Concentrated Hydrochloric Acid 

A-2. 3 Acetic Acid — glacial. 

A-2.4 Acetic Acid-Hydrochloric Acid Mixture — (9 :lvjv). 

A-2. 5 Zinc Dust — iron-free. 

A-2. 6 Sodium or Potassium Bromide 

A-2. 7 Sulphanilic Acid — anhydrous. 

A-2. 8 Standard Sodium Nitrite Solution-0-1 M, prepared by 
dissolving 6'90 g of sodium nitrite in water and making up to one litre 
with water. This solution is standardized as follows. 

A-2. 8.1 Weigh accurately 0*40to0'45 g of anhydrous sulphanilic acid 
into a 400 ml tall-form beaker. Add 80 ml of water, 10 ml of concent- 
rated hydrochloric acid, 30 ml of glacial acetic acid and 5 g of sodium 
or potassium bromide. Cool the mixture to to 10° C by the addition 
of clean, shaved ice and place under a mechanical stirrer. Titrate this 
mixture at to 10°C with OiM sodium nitrite solution as rapidly as the 
spot test ( see A-3.3 ) permits. Near the end-point, add the sodium 
nitrite solution in 4-drop portions. 

'Specification for water for general laboratory use ( stcond ttvision). 
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Calculate the normality of the 0*1 M sodium nitrite solution as: 

Normality of the O'lM sodium ^ x iqqq M X 5774 

nitrite solution 



V x 173'2 V 

where 

M *» mass in g of the sulphanilic acid used, and 
V =* volume in ml of O'l M sodium nitrite solution required. 

A-3. PROCEDURE 

A-3.1 Separation of Methyl Parathion from p-Nitrophenol — 

Weigh accurately from a weighing pipette 0*6 to 0*9 g of the material 
into 100 ml of ether contained in a 250-ml separating funnel. Extract 
the ether solution four times ( or until the -extract is colourless ) with 
20-ml portions of chilled sodium carbonate solution, discarding the 
aqueous layers. 

A-3.2 Determination of Methyl Parathion in Ether Layer — 

Transfer the ether layer quantitatively to a 400-ml beaker, using small 
portions of ether. Add 35 ml of the acetic acid-hydrochloric acid 
mixture and three grams of zinc dust. Cover the beaker with a watch- 
glass and heat gently on a steam-bath until most of the ether has 
evaporated and the solution is colourless. Add 25 ml of concentrated 
hydrochloric acid to complete the solution of the zinc dust. Cool, wash 
down the beaker and watch-glass with 100 ml of water, and add 5 g of 
sodium or potassium bromide. Cool the mixture to to 10°G by the 
addition of clean, shaved ice ( about 100 g ) and place under mechani- 
cal stirring. Titrate the mixture at to 10°G with the standard 0*1 M 
sodium nitrite solution as rapidly as the spot test ( see A-3.3 ) permits; 
about 20 to 30 ml will be required. Near the end-point, add the sodium 
nitrite solution in 4-drop portions. 

A-3.3 Spot Test — Dip a glass rod into the solution to be tested and 
then touch the red quickly to a piece of starch potassium iodide paper. 
The end-point is reached when an intense blue black colour appears 
immediately and may he obtained repeatedly during a one-minute period 
without further addition of the sodium nitrite solution. 

A-4. CALCULATION 

A-4.1 00-Dimethyl 0-( ^-nitrophenyl ) phos- 

phorothioate methyl parathion p-y x 26'32 X f 
content, percent by mass » tt 
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where 

F» volume, in ml, of the 0*1 M standard sodium nitrite 

solution required ( see A - 3.2 ) 
JV= normality of the 01 M sodium nitrate solution (set 

A-2.8.1); 
f = correction factor ( see A-4.1.1 ); and 
M ■» mass, in g, of the material taken for the test ( see A-3.1 ). 

A-4.1,1 Correction Factor — Determine the value of the correction 
factor f ( see Note 1 ) from the formula: 



/- 



where 



T** theoretical, calculated quantity of the 0*1 M sodium 
nitrite solution to be used in the nitro group determina- 
tion of one gram of a pure and solid substance contain- 
ing one nitro group ( set N ote 2 ); and 

A «= actual quantity of 0*1 M sodium nitrite solution used in 
the nitro group determination of one gram of pure, 
recrystallized sample of the same substance, following 
the method described above and using the same reagents. 

Note 1 — The correction factor f includes the errors arising from the impfuri- 
tier of the reagents, the method itself and the handling of the method in a given 
laboratory. Its value shall lie within the range of 0'98 to 1*02. 

Note 2 — Since methyl parathion is usually not available as a ^ure material, 
f is evaluated on the basis of another substance containing one nitro group. The 
suitable chemicals are: 



Chemical 


Melting Range 


• -nitrobennoic acid 


146-148°C 


m-nitrobenzoic acid 


140-142 # C 


^•nitrobenzoic acid 


240-242-5°C 


5-nitrosalicylic acid, monohydrate 


124126% 


3-nitrosalicylic acid, anhydrous 


144-146 # G 


5-nitrosalicylic acid 


228.230% 


^-chloronitrobenzene 


83- 84°C 


^-bromonitrobenzene 


126.127% 
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AMENDMENT NO. 1 MAY 1988 

TO 
IS t 2570 - 1980 SPECIFICATION FOR 
METHYL PARATHION, TECHNICAL 

(First Revision) 

( Page 4, Table 1 ) — Substitute «IS : 6940-1982* 5 for 'IS : 6940- 
1973*', wherever occurs. 

( Page 4, Table 1, foot-note with '*' mark ) — Substitute the following 
for the existing foot-note: 

'♦Methods of tests for pesticides and their' formulations ( first revision ) .' 

( Page 5, clause 4.1, with note ) — Substitute the following for the 
existing matter: 

'4.1 Representative samples of the material shall be drawn as prescribed 
in IS : 10946-1984 'Methods of sampling for technical grade pesticides 9 . 

( Pages 6, 7 and 8, Appendix A ) — Substitute the following for the 
existing appendix: 

'APPENDIX A 

[ Table 1, Item (i) ] 

DETERMINATION OF 00-DIMETHYL O-(p-MTROPHENYL) 
PHOSPHOROTHIOATE ( METHYL PARATHION ) CONTENT 

A-0. Two methods, namely, titration method ( see A-l ) and UV visible 
spectroscopic method ( see A-2 ) have been prescribed for the determina- 
tion of methyl parathion. 

A-l. TITRATION METHOD 

A-l.l Principle — Methyl parathion is separated from />-nitrophenol, the 
most likely impurity, by mild alkaline extraction of an ether solution. The 
methyl parathion in the ether layer is reduced by zinc and an acetic acid- 
hydrochloric acid mixture, and the amino groups formed are titrated with 
the standard sodium nitrite solution, 

A-2. REAGENTS 

A-2.1 Sodium Carbonate Solution — one percent ( m/v ). 

A-2.2 Concentrated Hydrochloric Acid 

Grl 1 



A-2.3 Acetic Acid — glacial. 

A-2.4 Acetic Acid-Hydrochloric Acid Mixture — ( 9 : 1 vjv ). 

A-2.5 Zinc Dust — iron-free. 

A-2.6 Sodium or Potassium Bromide 

A-2.7 Sulphanilic Acid — anhydrous. 

A-2.8 Standard Sodium Nitrite Solution — 01 M f prepared by 
dissolving 6*90 g of sodium nitrite in water and making up to one litre 
with water. This solution is standardized as follows. 

A-2.8. 1 Weigh accurately 0'40 to 0-45 g of anhydrous sulphanilic acid 
into a 400-ml tall form beaker. Add 80 ml of water, 10 ml of concentrated 
hydrochloric acid, 30 ml of glacial acetic acid and 5 g of sodium or pota- 
ssium bromide. Cool the mixture to to 10 D C by the addition of clean, 
shaved ice and place under a mechanical stirrer. Titrate this mixture at 
to 10°G with 0*1 sodium nitrite solution as rapidly as the spot test ( see 
A-3.3 ) permits. Near the end^point, add the sodium nitrite solution in 
4-drop portions. 

Calculate the normality of the 0*1 M sodium nitrite solution as: 

Normality of the 0*1 M ' ■ M X 1 000 

sodium nitrite solution 



V X 173-2 
M x 5 774 



V 
where 

M = mass, in g, of the sulphanilic acid used; and 
V «= volume in ml of 0*1 M sodium nitrite solution required. 
A-3. PROCEDURE 

A-3.1 Separation of Methyl Parathion from /r-Nitrophenol — Weigh 
accurately from a weighing pipette 0*6 to 0*9 g of the material into 100-ml 
of ether contained in a250-ml separating funnel. Extract the ether solution 
four times (or until the extract is colourless) with 20-ml portions of chilled 
sodium carbonate solution, discarding the aqueous layers. 

A-3.2 Determination of Methyl Parathion in Ether Layer — Trans- 
fer the ether layer quantitatively to a 400-ml beaker, using small portions 
of ether. Add 35 ml of the acetic acid-hydrochloric acid mixture and three 
grams of zinc dust. Cover the beaker with a watch-glass and heat gently 
on a steam-bath until most of the ether has evaporated and the solution is 
colourless. Add 25-ml of concentrated hydrochloric acid to complete the 
solution of the zinc dust. Cool, wash down the beaker and watch-glass 
with 100-ml of water, and add 5 g of sodium or potassium bromide. Cool 
the mixture to to 10°C by the addition of clean, shaved ice (about 100 g) 
and place under mechanical stirring. Titrate the mixture at to 10°C with 



the standard 0*1 M sodium nitrite solution as rapidly as the spot test 
( see A-3.3 ) permits; about 20 to 30 ml \ will be required. Near the end- 
point, add the sodium nitrite solution in 4-drop portions. 

A-3.3 Spot Test — Dip a glass rod into the solution to be tested and then 
touch the rod quickly to a piece of starch potassium iodide paper. The end 
point is reached when an intense blue black colour appears immediately 
and may be obtained repeatedly during, a one-minute period without 
further addition of the sodium nitrite solution. 

A-4. CALCULATION 

A-4.1 00-Dimethyl 0-(/>-nitrophenyl) phosphorothioate rv y ofi.39 v f 
methyl parathion content, percent by mass = — i 

where 

V — volume, in ml, of the 0*1 M standard sodium nitrite solu- 
tion required ( see A-3.2 ); 

JV = normality of the 0*1 M sodium nitrate solution 
( see A-2.8.1 ); 

J = correction factor (see A-4. 1.1 ); and 

M = mass, in g, of the material taken for the test ( see A-3.1 ). 

A-4. 1.1 Correction Factor — Determine the value of the correction factor 
/ ( see Note 1 ) from the formula: 

/-* 

where 

T «= theoretical, calculated quantity of the 0*1 M sodium nitrite 
solution to be used in the nitro group determination of one 
gram of a pure and solid substance containing one nitro 
group ( see Note 2 ); and 

A ess actual quantity of 0*1 M sodium nitrite solution used in the 
nitro group determination of one gram of pure, recrystalli- 
zed sample of the same substarxe, following the method 
described above and using the same reagents. 

Note 1 — The correction factor/ includes the errors arising from the impuri- 
ties of the reagents, the method itself and the handling of the method in a given 
laboratory. Its value shall lie within the range of 0*98 to 1*02. 

Notb 2 — Since methyl parathion is usually not available as a pure material, 
/ is evaluated on the basis of another substance containing one nitro group. The 
suitable chemicals are: 

Chemical Melting Range 

o-nitrobenzoic acid 146-148°C 

m-nitrobenzoic acid 140-142°C 

/r-nitrobenzoic acid 240-242*5°C 

3 nitrosalicylic acid, monohydrate 124-126°C 

3-nitrosalicylic acid, anhydrous 144-146°C 

5-nitrosalicylic acid 228-230°G 

p-chloronitrobenzene 83-84°C 

^-bromonitrobenzene 1 26- 1 27°C 

3 



A-5. UV VISIBLE SPECTROSCOPIC METHOD 

A-5.1 Principle — Sodium />-nitrophenolate is obtained by the alkaline 
hydrolysis of methyl parathion. The liberated sodium />-nitrophenolate is 
determined colorimetrically, at 400 nm by UV visible spectroscopy and is 
then converted to methyl parathion by calculation. Similarly free />-nitro* 
phenol is determined and the corrected methyl parathion content is obtai- 
ned by calculation. 

A-5.2 Apparatus 

A-5.2.1 Volumetric Flasks — 100-mi, 250-ml, 500-ml and 1 000-ml 
capacity. 

A-5.2.2 Pipettes — 20-ml, 25-ml and 50-ml capacity. 

A-5.2.3 Beakers 

A-5.2.4 Conical Flask — 250-ml capacity with standard joints. 

A-5.2.5 Separating Funnel — 250-ml capacity. 

A-5.2.6 UV Visible Spectrophotometer c 

A-5.3 Reagents 

A-5.3.1 Methanol 

A-5.3.2 Diethyl Ether 

A-5.3. 3 Sodium Hydroxide Solution — 1 N. 

A-5.3.4 Sodium Hydroxide Solution — 0*1 N. 

A-5.3.5 Sodium Carbonate Solution — 1 percent ( m\m ), chilled, 

A-5.3.6 Methyl Parathion — of known purity. 

A-5.4 Procedure 

A-5.4.1 Preparation of Standard Methyl Parathion Solution 

A-5.4. 1.1 Weigh accurately about 0*8 g of pure methyl parathion in 
250-ml conical flask. To it add 50-ml methanol and 25-ml 1 N standard 
sodium hydroxide solution. Heat the mixture under reflux condenser for 
1 hour. Cool for 15 minutes and wash the condenser with 100-mi of 0*1 N 
standard sodium hydroxide solution, followed by 25-ml of distilled water : 
cool to room temperature and transfer the contents quantitatively to 
1 000-ml volumetric flask with distilled water. Shake well to mix the 
contents. Gall this as solution A. 

A-5.4.1 .2 Transfer 25-ml of solution A into a 250-ml volumetric flask 
and make up the volume with distilled water. Shake well to get a 
uniform solution. Call this as solution B. 



A-5.4.1.3 Transfer 20-ml of solution B into a 100-ml volumetric flask 
and make up the volume with distilled water, shake well to get a uniform 
solution. Gall this as solution C. 

A-5.4.1.4 Measure the absorbance of solution C at 400 nm against 
distilled water as blank. 

A-5.4.2 Preparation of Methyl Parathion Technical Solution 

A-5.4.2.1 Weigh accurately about 0*8 g for methyl parathion techni- 
cal and TO g for 80 percent methyl parathion technical concentrate in 
250-ml conical flask and proceed exactly as described in A-5.4.1. 

A-5.4.3 Determination of Free p-Nitrophenol 

A-5.4.3. 1 Weigh accurately about 008 g of methyl parathion techni- 
cal or 0*1 g of 80 percent methyl parathion technical concentrate in a 50-ml 
beaker. Transfer it to a 250-ml separating funnel containing 50-ml solvent 
ether quantitatively with about 50-ml solvent ether. Extract the free 
/»-nitrophen' 1 with 20-ml of 1 percent chilled sodium carbonate solution. 
Continue the extraction till the aqueous sodium carbonate phase is colour- 
less. Depending on the volume of carbonate washings transfer it to 100-ml, 
250-ml or 500-ml volumetric flask quantitatively and make up the volume 
with distilled water. Prepare a I percent sodium carbonate solution blank 
by diluting the equivalent volume of 1 percent sodium carbonate solution 
required for the extraction of/>-nitrophenol to the same volume as it is done 
for />-nitrophenol extract. Shake well to get uniform solutions. Measure 
the absor-bance of />-nitrophenoI extract in sample cell and sodium carbo- 
nate blank solution in reference cell. 

A-5.4.4 Calculation 

Methyl parathion, M p r^vMvPT 

percent by mass = l^ XM i xr T _ [ J^^J^UL" \ 

where 

A± =3 absorbance of standard; 

M\ = mass, in g, of the standard; 

P = percentage purity of standard methyl parathion; 

A z = absorbance of />-nitrophenol extract; 

A 1 = absorbance of standard; 

M % = mass, in g, of the sample; 

M B — mass, in g, of sample taken for />-nitrophenol extraction; 
and 



dilution factor which will be 

500 if^-nitrophenol extract is diluted to 100-ml 
200 if^-nitrophenol extract is diluted to 250-ml 
100 if^-nitrophenol extract is diluted to 500~ml 



( AFCDC6) 
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AMENDMENT NO. 2 SEPTEMBER 1989 

TO 
IS : 2570- 1930 SPECIFICATION FOR 
METHYL PARATHION, TECHNICAL 

( First Revision ) 

( Amendment No. 1, M ay 1988, page 2. clause A- 3.2, third sentence ) — 

Substitute the following for the existing sentence: 

'Cover the beaker with a watch-glass and heat gently on a steam bath 
for 30 minutes, when most of the ether would be evaporated and the 
solution turned colourless.* 

( Amendment No. 1, May 1988, page 5, clause A-5.4.4 )— Substitute 
*A 2 = absorbance of sample* for *A 2 =? absorbance of standard'. 

(AFCDC 6) 
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